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BROWN'S BATTERY BREAKING SITE
EVALUATION OF POTENTIAL BEDROCK AQUIFER CONDITION

USING EXISTING OVERBURDEN DATA AND REMEDIAL INVESTIGATION RESULTS

The ARCS III team has been requested by the Environmental
Protection Agency Remedial Project Manager (RPM) to evaluate the
potential bedrock aquifer condition at the Brown's Battery Breaking
Site using existing overburden aquifer data, chemical results from
one existing bedrock well, and results of the ongoing Remedial
Investigation/Feasibility Study. Data used for this evaluation, as
directed by the RPM, are taken from investigations conducted from
1989 through April 1991.

Chemical results from the April 1991 sampling effort have not been
received and, only physical results (pH, temperature, specific
conductance) , were included in this effort. Results of water
samples collected by the ARCS team in March 1991 revealed
significant concentrations of lead in newly constructed monitoring
wells located near the battery breaking building. Lead levels in
these wells ranged from two times higher to an order of magnitude
higher than lead levels previously established in other site
overburden wells.

Information available on the bedrock aquifer consists of the water
quality results obtained from an existing potable water well
located in the northeast corner of the site (GW7). This well is
reported to penetrate the bedrock aquifer, however, no measurements
have been made by the ARCS Team to confirm this report. Therefore,
conclusions reached as a result of this review are based upon
results obtained from GW7, judgements made about physical
characteristics of the site and data from the overburden aquifer
rather than direct bedrock aquifer measurements.

Figure 1 presents the locations of the eleven monitoring wells and
two potable wells currently on the site. The areas of similar pH
have been extrapolated using the April 1991 water quality results
.and surface features on the site. The pH values are being used to
illustrate results that correspond with other supporting
information about the site, including:

o the past acid deposition practices in the area of the
breaking building,

o the low buffering capacity of the metamorphic,
crystalline rocks on the site,

o the expected moderately acidic background water in the -
shallow aquifer,

o the predicted direction of flow for the overburden
'aquifer in the southern direction, AR30G 1 30
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o the possible leaching of residual acid from wastes
present in the containment area in the predicted
direction of overburden flow.

Tables 1 and 2 summarize the results of samples collected from
monitoring wells at the site in March 1991. Samples were collected
by the ARCS III team, and analyzed for lead by atomic adsorption
spectroscopy at the REAC laboratory. The validated report was
received by the ARCS team on May 3, 1991. The following four
issues apply to this data set:

1. Four overburden monitoring wells were drilled and
constructed in March 1991. All four wells are located in areas
believed to be near potential sources of lead due to their
proximity to the breaking building. Three of these wells have only
one round of lead results received and one well does not have a
metals sample received. All four of these wells were resampled in
April 1991.

2. Results received from MW120B and the duplicate ..sample
collected from this well were an order of magnitude higher, with
regard to lead concentration, than any other filtered sample result
previously recorded at the site. The sample result and duplicate
result were identical with lead concentrations of 150 ug/L. The
lead content of MW130B was 27 ug/L. This value is twice as high as
previous groundwater results in the area.

3. Makeup water used by the drilling contractor to drill and
develop MW9BR, MW10BR, MW12BR, MW12OB, MW13OB, MW14OB and MW150B
contained measurable amounts of lead. Even though the lead
concentrations reported for the makeup water were low for the two
samples collected (13 ug/L and 9 ug/L respectively), the appearance
of cross contamination complicates the interpretation of the data
for these wells.

4. Samples MW-09-BR, MW-12-BR and MW-10-BR were collected and
preserved by the Environmental Response Team according to protocols
other than those specified in the project Qapjp. In addition,
these three borings did not meet drilling and construction
standards specified in the Work Plan Addendum, dated March 1991.
Therefore sample results are not being considered for this effort.

Table 3 summarizes groundwater quality results for the monitoring
wells and potable water wells present on the Brown's Site over the
past three years of sample collection for the Remedial
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TABLE 1

••suit* Of tht ««tils AnalyiU
MOJCCT: UA« 346fl lftCMM'3 lATTtRY M«TF« SAMH.eS

OETZCriO*
ttr: i««d

unit:
oitt

Cli«nt# Locationi

*,« 74M HW-W-M 03/1Z/91 03̂ 15/91 660 •,
A,I 74«7 KW-12-M 03/12/91 03/13/91 7/g 5
A,l ftM HW-10-m 03/12/91 03/13/91 9 5
001 MW-03 03/20/91 03/21/91 NO" "~" 3
CQZ NW-04 03/20/91 03/21/91 it S
003 MW-OS Q3/2Q/91 01/21/91 7 5
004 HW-11 03/20/91 03/21/91 3 }
COS MW-10 03/20/91 03/21/91 NO 5
006 MW-09 03/20/91 03/21/91 N0 i
007 MW-Ofl 03/20/91 03/21/»1 MO 5
00« H-01 03/20/91 03/21/91 NO 5
009 M-01 03/20/91 03/21/91 NO 5
1A NW-15 03/21/91 03/23/91 11 5
2A »W-13 03/21/91 03/25/fl 2T S
3A MW-12 03/21/91 03/23/91 130 •>
^A KW-21 03/21/91 03/25/91 150 5

NO dmottt Nat 0«c«ct*d

Source: Analytical Report for Water Samples Collected
March 20 - 23, 1991
Brown's Battery Breaking Site
Environmental Response Team
April 30, 1991
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TABLE 2
of th

PROJiCrj WA« 3440 MOWN'* IATTEIT WAU*

Ct t«nt#
location:

Unit:

Cadntun
Chromtuii
Copjwr
i tad
Zinc

A 06763
WT-1

ufl/l

MO
NO

MO
13
100

A0«7*
WT » 2
^* y t

NO
MO
NO
9

100

OITECTION
LIMIT
ug/l

25
50
SO
S
25

NO dtnotct Not 0«tict«d

Note: Samples WT-1 and WT-2 were collected from the drilling
contractor's water tank during the March 1991 drilling
effort.

Source: Analytical Report for Water Samples collected
March 20 - 23, 1991
Brown's Battery Breaking site
Environmental Response Team
April 30, 1991



BROWN'S BATTERY BREAKING SITE
TABLE 3

WELL
NO.

MW-3

MW-4

MW-5

GW-6

Sample
Period

Phase 1

Phase 2

Resamp .
Phase 3
March
Phase 3
April

Phase 1

Phase 2

Resamp.
Phase 3
March
Phase 3
April

Phase 1

Phase 2

Resamp.
Phase 3
March
Phase 3
April
Phase 1

Phase 2

Resamp.
Phase 3
March
Phase 3
April

[Pb]
unfiltered

NT

R

NT

NT

*

NT

R

NT

NT

*

NT

R

NT

NT

*

BDL

4 J

BDL

NT

NT

[Pb]
filtered

NT

BDL

NT

BDL

*

NT

BDL

NT

11

*

NT

BDL

NT

7

*

NT

NT

NT

NT

NT

pH

NT

4.8

NT

5.2

4.7

NT

5.0

NT

5.9

5.3

NT

5.2

NT

5.6

5.7

5.7

6.0

6.4

NT

NT

TEMP
(°C)

NT

19.5

NT

NT

9.3

NT

16.1

NT

NT

9.4

NT

17.2

NT

NT

8.3

19.5

18.9

8.4

NT

NT

S.C.
(unhos)

NT

115

NT

NT

370

NT

192

NT

NT

200

NT

115

NT

NT

90

255

240

200

NT

NT

DTW
(ft)

NT

9.9

9.6

NT

9.89

NT

ii.2

9.8

NT

10.10

NT

11.1

8.73

NT

9.25

NT

NT

NT

NTfiR
NT

Eh

NT

NT

NT

NT

171

NT

"NT

NT

NT

160

NT

NT

NT

NT

184

NT

NT

NT

3fO!
NT

35.



WELL
NO.

GW-7

MW-8

MW-9

MW-10

Sample
Period

Phase 1

Phase 2

Resamp.
Phase 3
March

Phase 3
April

Phase l

Phase 2

Resamp .
Phase 3
March
Phase 3
April

Phase 1

Phase 2

Resamp .
Phase 3
March
Phase 3
April

Phase 1

Phase 2

Resamp.
Phase 3
March
Phase 3
April

[Pb]
unf iltered

BDL

BDL

NT

NT

*

NT

14.5

NT

NT

*

NT

86.2

NT

NT

*

NT

400J

NT

NT

*

C Pb]
f i Itered

NT

NT

NT

NT

*

NT

UL

NT

BDL

*

NT

UL

NT

BDL

*

NT

14.3
LJ

NT

BDL

*

pH

6.0

6.6

NT

NT

6.9

NT

6.7

NT

7.3

6.6

NT

5.9

NT

6.1

6.1

NT

4.0

NT

4.7

3.9

TEMP

17.5

16.0

NT

NT

11.6

NT

14.4

NT

NT

9.8

NT

14.0

NT

NT

9.8

NT

13.7

NT

NT

9.3

S.C.
(umhos)

215

180

NT

NT

220

NT

260

NT

NT

247

NT

420

NT

NT

610

NT

408

NT

NT

465

DTW
(ft)

NT

NT

NT

NT

NT

NT

8.53 -

8.2

NT

8.30

NT

7.07

6.7

NT

6.94

NT

9.82

9. 1

NT

9.37

Eh

NT

NT

NT

NT

145

NT

-NT

NT

NT

139
#

NT

NT

NT

NT

-62

NT

NT

NT

NT

132



WELL
NO.

MW-11

MW-12

MW-13

MW-14

MW-15

Sample
Period

Phase 1

Phase 2

Re samp.
Phase 3
March
Phase 3
April

Phase 3
March
Phase 3
April

Phase 3
March
Phase 3
April

Phase 3
March
Phase 3
April

Phase 3
March
Phase 3
April

[Pb]
unfiltered

NT

151

NT

NT

*

NT

*

NT

*

NT

*

NT

*

[Pb]
unf i I ter

NT

UL

NT

BDL

*

150

*

27

*

NT

*

11

*

PH

NT

4.7

NT

5.0

4.7

4.3

4.0

4.8

4.8

NT

6.3

6.3

5.5

TEMP
(°C)

NT

13.4

NT

NT

8.6

NT

10.0

NT

10.0

NT

10.8

NT

10.1

S.C.
(utnhos)

NT

210

NT

NT

240

NT

310

NT

985

NT

460

NT

205

DTW
(ft)

NT

9.07

8.4

NT

8.73

NT

8.87
'*•""

NT

8.45

NT

8.67

NT

9.64

Eh

NT

NT

NT

NT

112

NT

118
~

NT

138

NT

147

NT

150

# -Redox meter began fading after three readings. New batteries
were installed and meter functioned for remaining effort.

* -Analyses not completed at this time.
BDL -Below Detection Limit
J -Analyte present. Reported value may not be accurate or

precise.
L -Analyte present. Reported value may be biased low. Actual

value is expected to be higher.
NT -Sample Not Taken
R -Unreliable result. Analyte may or may not be present in the

sample. Supporting data necessary to confirm results.
UL -Not Detected. Quantitation limit is probably higher.
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Investigation/Feasibility Study (RI/FS). Both filtered and
unfiltered sample results are presented for lead. The results of
previous investigations at the site, conducted by the Pennsylvania
Department of Environment Resources and the Environmental
Protection Agency, are summarized in the Draft RI report.

Historically, no measurable lead contamination has been identified
in GW7, the potable water well believed to penetrate the bedrock
aquifer. GW7 is located in the northeast corner of the site in a
position that is considered to be upgradient of the battery
breaking building, according to regional U.S. Geologic Survey data.
In addition, the pH of the water at this location is conducive to
metals precipitation.

However, no direct measurements of the bedrock aquifer flow
direction, transmissivity, fracture zones or recharge
characteristics have been made. Therefore, little is known about
the physical characteristics of the bedrock aquifer in the area
underneath the site. Pumping the bedrock aquifer well on the site
poses the potential for local changes in the groundwater. flow
direction. Well GW7 services as many as three households and one
light industrial use (the auto body shop) . There are no records of
the amount of water drawn from GW7 and the effect on the bedrock or
-overburden aquifer while pumping GW7 is undocumented. Borehole
logs suggest that the overburden is in hydraulic communication with
the bedrock aquifer, however, vertical head relationships and
hydraulic gradients are unknown.

The measured groundwater elevations in the overburden wells and the
surface topography, indicate that the direction of overburden
aquifer flow is to the south. The physical proximity of the site
to both Mill Creek and the Schuylkill River also suggests that
water in the overburden aquifer discharges to these bodies of
water. In addition, surface water data collected at several
stations along these two bodies of water corroborates the expected
movement of overburden water into the surface water. Dissolved
metals evident in a few surface water samples collected near the
site appears to precipitate downstream.

In summary, the bulk of the water from the potentially contaminated
overburden aquifer is expected to enter the surface water bodies
adjacent to the site. Once lead-contaminated materials enter the
surface water, precipitation of dissolved lead compounds appears to
be rapid. However, significant data gaps exist concerning the
bedrock aquifer. Although well GW7 is not currently contaminated,
the potential for contaminant transport to the bedrock aquifer
appears to be present on the site, especially if high dissolved
lead concentrations are confirmed in MW120B and vertical migration
is occurring. Without direct measurements in the bedrock aquifer,
the rate or extent of contamination cannot be known.

Pumping well GW7 while monitoring water levels in other existing

9



overburden wells, may provide qualitative information on the
relationship between the overburden and deep aquifer(s). Water
levels in well GW7 would need to equilibrate prior to the start of
the pumping test. Therefore, the well could not be used for a
period of time until the water level stabilized. In addition,
contaminants may actually be drawn in the direction of well GW7
during the test. Because so little is known about the depth,
number, interaction and production capabilities of the water
bearing zones onsite, it is not possible to predict the outcome of
such as test and therefore, pumping GW7 is not recommended.

Bedrock wells installed in locations illustrated on figure 1 for
locations marked MW10BR, MW12BR, and MW15BR would presumably allow
measurement of the direction of bedrock groundwater flow,
measurement of the communication between well pairs at all three
locations, and chemical/physical evaluation of collected
groundwater samples. Well construction would follow accepted
standards for protecting against cross contamination of the
overburden and bedrock aquifers. However, some uncertainty is
always associated with drilling through a contaminated zone and
into a potentially uncontaminated zone. In addition," the""time
frame for installing, developing and sampling three additional
wells and the impact on the overall schedule must be considered.

Table 4 summarizes the advantages and disadvantages for the no
further action or bedrock installation alternatives.

Table 4
Alternative

No Further Action

Install Bedrock Well*

Advantages

No Additional RI Costs

Define the nature and
extent of contamination
in the bedrock aquifer

Disadvantages
Lack of information bed-
rock aquifer

Additional costs, potenti-
ally lengthened RI/FS
schedule, and possible
cross contamination

Impact on Remedial Alternatives

Inaccurate estimate of the extent of
groundwater contamination could
impact the need or method for
groundwater remediation

Accurate estimate of the extent of
groundwater contamination could
clearly define the need or method
for groundwater remediation
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